Objective: To assess the prevalence of pulp stones using Cone Beam Computed Tomography (CBCT) in a Saudi Arabian adolescent population. Material and Methods: CBCT scans of 237 individuals compromising of 1018 teeth were examined. All teeth were analyzed in three dimensions and the presence of pulp stones were identified as a round or oval shaped dense structures in the pulp space. The location of involved tooth in terms of arch, side involved and the status of the tooth were documented. Statistical analysis was carried out by applying Chi-square test. The level of significance was set at 5%. Results: Pulp stones were observed in 119 out of the 237 participants, and in 118 teeth out of 1018 teeth examined, with the patient prevalence of 50.2% and tooth prevalence 10.6%. Pulp stones were observed in 76 (51.3%) of males and 43 (48.3%) of females, with no significant difference (p>0.05). A nonsignificant difference was also noted when maxillary and mandibular arches and the left and right sides were compared. Pulp stones were observed more frequently observed in molars and in carious (8.8%) and restored teeth (17.1%). Conclusion: The prevalence of pulp stones was high in molars and in carious and restored teeth. No significant difference was noticed between gender, arch and side of tooth involved with pulp stones.
Introduction
Pulp stones are discrete calcified masses located in the dental pulp. They can be noticed in both healthy teeth, diseased, and even unerupted teeth. Pulp stones can be found in both in the primary and permanent teeth [1] . Pulp stones may be observed in the coronal part of the pulp or may be even in the radicular pulp, as free, attached, or embedded calcified bodies in the dentine [2] .
The size of the pulp stones may vary from a macroscopic to microscopic dimension. Histologically pulp stones are classified true, which contains irregular dentine and the false, comprising of degenerative pulpal calcifications [3] .
The aetiology behind the formation of pulp stones is still not established till date. Numerous predisposing factors, including ageing, long standing caries, restorations abrasions, periodontal disease, trauma and orthodontic treatment have been proposed [4] . Pulp stones may be round or oval in shape and may vary in number; generalized occurrence of pulp stones has also been reported in some systemic or genetic diseases. The frequency of occurrence of pulp stones has been reported to increase with age [5] .
Pulp stones may be observed on the radiographs as a definite round or ovoid radiopacities within the coronal or radicular portion of the pulp. They may appear as discrete entities or as multiple dense bodies [6] . The histologically observed incidence of pulp stones was found to be more than that of the radiographically observed incidence [7] .
Numerous studies have been carried out to know the prevalence of pulp stone in adult population but limited data is available in literature about the prevalence of pulp stones in adolescent population. Moreover these studies have been carried out using the conventional radiographic methods [8, 9] , with this background, the present study is carried out to know the prevalence of pulp stones in adolescent Saudi Arabian population and to know any correlation between the occurrences of pulp stones with gender, tooth involved and status of the tooth.
Material and Methods
The present study is carried out in the College of Dentistry, Jouf University, Kingdom of Saudi Arabia after obtaining ethical clearance. CBCT scans of 237 adolescents aging 12-19 years were analyzed. All the CBCT scans were taken for various needs of the patients.
The CBCT unit used in the present study was Scanora 3D (Soredex, Tuusula, Finland) with 6 mA and 89 kVp and the scans were analysed using the accompanying software (NewTom 3G:
NNT, QR SRL; Scanora 3D: OnDemand ® , Cypermed Inc., Irvine, CA). The teeth were analyzed in all the three dimensions by two qualified and experienced observers. In order to check the intraobserver variations, the same examiners carried out measurements after two weeks.
The pulp stones were recognised as presence of a round or oval dense radiopaque structure in the pulp space (Figures 1 to 3) . The location of involved tooth with regards to arch and side, status of involved tooth in terms of intact or non-intact (caries or restored) were documented from the observed CBCT scans. 
Data Analysis
The obtained data were statistically analyzed using SPSS 21.0 (SPSS Inc., Chicago, IL, USA) by applying Chi-square test to compare the prevalence of pulp stones between genders as well as the jaw and side involved. The reliability of measurements was evaluated by Kappa statistics.
Results
The reliability was very good, with Kappa values of 0.94 for intraoperator agreement and of 0.86 for interoperator agreement. In the present study, pulp stones were observed in 119 out of the 237 participants, and in 118 teeth out of 1018 teeth examined, with the patient prevalence of 50.2% and tooth prevalence 10.6%. Pulp stones were observed in 76 (51.3%) of males and 43 (48.3%) of females, with no significant difference between genders (Table 1) . Distribution and comparison of pulp stones according to jaw and side is mentioned in Table   2 . We did not notice any significant difference when maxillary and mandibular arches and the left and right sides were compared (p>0.05). Out of 118 involved teeth, pulp stones were observed more frequently in carious teeth (18.8%) and restored teeth (17.1%) when compared with the intact teeth (4.7%) and this difference was statistically significant (Table 3) . Pulp stones were most frequently observed in the first and second molars of maxillary and mandibular teeth with significant difference when compared to premolars (Table 4) . 
Discussion
The prevalence of pulp stones reported to vary depending on the type of examination, ether histological or radiological, sample size and the population studied. In the present study pulp stones were observed in 10.6% of adolescents, this observation was slightly less than the prevalence found in the patients of age group between 13-14 years, where a prevalence rate of 19.2% is noticed [9] .
A comparatively higher percentage of pulp stones prevalence was observed previously in Turkish population (27.8%) [10] , Jordanian (22%) [11] , Israeli (20.7%) [12] , Malaysian (15.7%) [7] and in Iraqi population (11.2%) [13] . Whereas, a lower prevalence of pulp stones was observed in a Malaysia (6.7%) [14] , New Zealand (4%) [15] and in German population (3%) [16] .
No significant difference in distribution of pulp stone was noticed between both genders.
These findings are similar to those previously described [7, 17, 18] . However, some authors reported a significant gender difference in the distribution of pulp stones between males and females [11, 12] .
In the present study, we did not observe any significant difference between maxillary and mandibular jaws and the sides of the involved teeth. These findings were in compliance with the observations of some authors [7, 8, 11] . However, previous studies have reported difference in occurrence of pulp stones with regards to jaws and sides [17, 18] .
The presence of pulp stones was comparatively high in carious and restored teeth when compared to the normal teeth. Although these findings are in agreement with other studies [7, 8] , some researchers did not notice any significant difference between prevalence of pulp stones in intact or non-intact teeth [9, 12, 13] .
The first molars were found with the highest incidence of pulp stones, which was in agreement with the findings from other studies [9, 11, 17] . The variations in the findings of the present study in comparison with other studies may be due difference in age group of the sample, ethnic variations and geographical differences.
One of the main limitations would be the limited sample size, which included only adolescents, and the sample obtained from only one centre. Detailed configurations of pulp stones were also not analyzed in this study.
Conclusion
In the present study pulp stones were observed in 10.6% of the teeth of Saudi Arabian adolescent population. No significant difference was noticed between gender, arch and side of tooth involved with pulp stones. Pulp stones were found more frequently in molars and in carious and restored teeth.
